in Hawaii is characterized by slight leaf chlorosis, followed by rapid leaf browning, and tree death. Ambrosia beetle [Xyleborus affinis Eichhoff and X. perforans Wollastan (Coleoptera: Scolytidae)] infestations and fungal fruiting bodies were present on trees that subsequently exhibited the decline pattern. 'Ikaika' was the most susceptible cultivar, and tree death occurred 8.3 ± 2.6SD months after beetle infestations were detected.
waii, and this may represent an emerging threat to the industry. Subsequently, similar observations have been reported from other orchards located on the east side of Hawaii Island (Hirae, 1989) . This report describes this new problem of M. integrifolia in Hawaii. We report the rate of tree decline, cultivars affected, and the association of ambrosia beetle infestations with declining trees.
Tree foliage of declining trees initially becomes slightly chlorotic, followed by rapid leaf browning and tree death. Although some defoliation precedes tree death, trees typically retain most of their dead leaves. This decline pattern, which has been designated as "macadamia quick decline" (Hirae, 1989) , is new to macadamia in Hawaii and has not been reported in other countries or regions growing macadamia.
Ambrosia beetles appear to be associated with the declining and dead trees. These beetles typically bore into the trunks at 0.5 to 1.5 m above ground, resulting in entry holes evidenced by cylindrical dust posts ( ≤ 1 mm in diameter) or mounds of wood dust (2 to 5 mm in diameter). Before this decline problem, ambrosia beetle trunk infestations were not normally seen on healthy macadamia trees. Other wood-boring insects have also been recovered; however, their presence is not as consistent, nor are they as abundant as X. affinis or X. perforans. Cross sections of trunks of declining trees revealed the presence of dead phloem and discolored xylem tissue in the area of ambrosia beetle infestations.
Intensive field surveys were conducted monthly from Nov. 1988 to Jan. 1990 in four discontinuous, 0.6-ha blocks in a 4.8-ha section of a 17-year-old orchard of compound trees in Keaau, Hawaii. Blocks contained the cultivars Ikaika, Kau, Kakea, and Keaau. All trees in the surveys were visually rated from 1 (dead) to 5 (vigorous-healthy) on the basis of chlorosis and defoliation. Trees were inspected for beetle infestations by examining trunks for dust posts or mounds, and beetle entry holes. In addition, the trunks were examined for the presence of fungal fruiting bodies.
During the 15-month study, 41% of the 'Ikaika' trees in the surveyed plots became infested with ambrosia beetles, and 95% of the 138 infested trees were 'Ikaika' (Table  1 ). All trees, except one, were rated as healthy when infestations were detected. New infestations fluctuated throughout the study and resulted in an average increase of 9.0 ± Total trees are from four, discontinuous 0.6-ha blocks within the same orchard.
y Percentages are means of four, discontinuous 0.6-ha blocks within the same orchard. predisposed to infestation. An association of ambrosia beetles with trees weakened by pathogens or nutritional stress has been reported in peach (Kovach and Gorsuch, 1985) and coconut (Ferreira and Morin, 1985) . Other possible predisposing factors, such as a partitular susceptible rootstock or graft incompatibility, does not seem likely because infested trees from other orchards had several rootstock and were of different ages. Nematode levels were also low and no parasitic species were recovered.
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